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Viéc nghién ciru phat trién va ing dung céc loai nhién lidu thay thé dang la xu
huéng chung ciia nhidu nude trén thé gidi nham lam giam sy phu thude vao nhién
liéu hoa thach, ddm bao an ninh ndng luong cling nhu gidm tic dong téi moi
truong dac biét 1a khi giy hi¢u ing nha kinh. Trong do, ethanol dugc xem la mdt
trong cac nhién liéu tiém nang sir dung cho dong co diesel. P c6 nhiéu cong trinh
trong va ngoai nudc nghién cuu thuc nghiém danh gia anh hudng cua ty I¢ ethanol
thay thé dén tiéu hao nhién liéu d6i v6i dong co diesel st dung ludng nhién liu
diesel-LPG, diesel-CNG. Tuy nhién chua c6 cong bd nao vé nghién ctru thuc
nghiém danh gia anh huong ciia ty 1¢ ethanol thay thé dén tiéu hao nhién liéu ddi
voi dong co diesel st dung ludng nhién li€u diesel-ethanol, ddy la loai nhién li¢u
¢6 dic tinh 1y hoa khac véi cac nhién liéu ké trén. Bai bao nay trinh bay nghién ctru
thuc nghiém danh gi4 anh huéng cua ty 18 ethanol thay thé dén tiéu hao nhién liéu
dbi v6i dong co st dung ludng nhién liéu diesel-ethanol. Két qua thuc nghiém cho
thdy luong diesel tiéu thu twong duong giam khi ting tai va ngugc lai khi so véi
truong hop khong phun ethanol.
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The research, development and application of alternative fuels are the common trend
in many countries around the world, in order to reduce the dependence on fossil
fuels, securing energy security as well as reducing environmental impact, particularly
greenhouse gases. In particular, ethanol is considered as one of the potential fuels for
diesel engines. There have been many international and domestic projects
experimenting and evaluating effects of LPG and CNG rates to fuel consumption of
diesel engines using diesel-LPG and diesel-CNG. However, there has been no
experimental publication evaluating the effect of alternative ethanol rates to the fuel
consumption of diesel engines using diesel-cthanol dual fuel, which has different
physical and chemical characteristics from the aforementioned fuels. This paper
presents an experimental study on evaluating the effects of alternative ethanol rates
on the fuel consumption of diesel engines using diesel-ethanol dual fuel.
Experimental results showed that the equivalent diesel consumption decreases with
increasing load and vice versa when compared with non-ethanol.
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1. PAT VAN PE

Tiéu hao nhién liéu ludn dugc cac nha san xuat 6 to va nguoi sir dung quan tim. Nhim
muc dich chuyén d6i dong co diesel thanh dong co str dung ludng nhién lidu diesel-ethanol can
thiét phai nghién ctru ddnh gia anh huéng ciia ty 1¢ ethanol thay thé dén tiéu hao nhién lidu ddi
véi dong co diesel sir dung ludng nhién li¢u diesel-ethanol. ‘

Trong d6 con étylic thuong duoc goi ethanol 1a nhién liéu sinh hoc ¢6 thé sir dung thay thé
cho nhién liéu cua dong co diesel [6]. Pi c6 nhiéu cong trinh trong va ngoai nudc nghién ciru
thyc nghiém danh gia anh huong ciia ty 1& ethanol thay thé dén tiéu hao nhién liéu ddi véi dong
co diesel st dung ludng nhién li€u diesel-LPG [4, 5], diesel-CNG [3, 9, 10]. Tuy nhién chua co
nghién ctru nao nghién ciru thyc nghiém danh gia anh huong cia ty 1& ethanol thay thé dén tiéu
hao nhién liéu dbi véi dong co diesel st dung ludng nhién li¢u diesel-ethanol, day la loai nhién
liéu c6 dac tinh 1y héa khac vdi cac nhién ligu ké trén.

Trong khuon khd bai bdo nay, nhom tac gia trinh bay nghién ctru thyc nghiém danh gia
anh hudng cta ty 1& ethanol thay thé dén tiéu hao nhién liéu ddi voi dong co diesel sir dung
ludng nhién li¢u diesel-ethanol.

2. POI TUQNG NGHIEN CUU VA CHE PQ THUC NGHIEM

Nghién ctru st dung hai loai nhién li¢u la diesel va ethanol v&i mot sb tinh chit co ban
dugc trinh bay trong Bang 1.

Bang 1. Céc thong s6 ky thuat ciia nhién liéu diesel va ethanol [11]

Théng s6 Diesel Ethanol
Khdi lugng riéng & 20°C (kg/m’) 856 785
He¢ s6 khong khi 1y thuyét (kgu/kga) 14,7 8,96
Nhiét trj thip (MJI/kg) 41,66 26,8
Nhiét hoa hoi (kJ/kg) 270 840
Nhiét d tw chay (K) 500 665
Tri s6 xé tan 45 + 50 5+8

Bing 2. Nhimg thong s6 co ban ciia dong co D4BB [7]

Théng s Gia tri

Dong co diesel 4 ky, 4 xy lanh thang hang, 8 xupép,

Kiéu dong co budng chay ngan cach.

Buong kinh/hanh trinh D/S (mm) 91,1/100
Dung tich xy lanh (cm’) 2607
Cong suat 16n nhit (kW - vg/ph) 59 - 4000
Mo men 16n nhat (N.m - vg/ph) 165 - 2200
Ty sdnén e 22

bong co thir nghi€ém dugc lua chon 1a loai dong co diesel D4BB 4 xy lanh, 4 ky, buéng
chay phén chia IDI (Indirect Injection), sir dung bom phan phdi. Pong co nay duoc san xuét boi
hang Hyundai va thuong dugc su dung trén cic 6 t6 nhu: Hyundai Porter, Hyundai H100,
Hyundai H1, Hyundai Chevrolet C-10, Chevrolet Veraneio, Chevrolet Super 400, Chevrolet Pick
up 74/80, Falcon, Ford Taunus, Jeep lka, Jeep Wyllis, Renault Trafic, Dodge 100 Pick up,
Mitsubishi L300... [7]. Cac thong s co ban cua dong co dugc trinh bay trong Bang 2. Pong co
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duogc dit trén bang thir dong luc hoc cao APA 100 thudc Phong thi nghiém Pdng co dbt trong,
Trudng Dai hoc Bach khoa Ha Noi. Di kém 1a cac thiét bi do kiém bao gom: thiét bi do tiéu hao
va diéu chinh nhiét do nhién lidu kiéu khdi lugng AVL 733S va 735S; cam bién ap suat xy lanh
QC33C va thiét bi thu nhan dir liéu Indicating v&i phan mém Indiwin ¢é chirc ning do dién bién
ap suat trong xy lanh theo goc quay truc khuyu; thiét bi cung cap va diéu chinh nhiét do nudc
lam mat AVL 553; voi phun ethanol duoc diéu khién boi ECU MotoHawk
ECM-0565-128-0702-C [12] ctia hing Woodward, dic tinh mdi quan hé gitra thoi gian phun va
luong phun duge xay du:ng trude khi lip 1én dong co. Cac thong sb ddu vao ciia ECU, hé thong
cung cap va vi tri lap voi phun ethanol dugc gidi thiéu trén Hinh 1.
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Hinh 1. So d b tri thiét bi thuc nghiém
1- Cam bién nhiét d6 nhién liéu diesel; 2-Bom cao ap; 3- Cam bién vi tri ga; 4- Loc khong khi; 5- Bom ethanol;

6- Thung chua ethanol; 7- Loc ethanol; 8- Cam bién luu luong khong khi; 9- Cam bién kich né; 10- Cam bién truc
cam; 11- Cam bién toc do dong co; 12- Cam bién nhiét do dung dich lam mat ra khéi dong co; 13- Thiét bi cung cép
va diéu khién nhiét do dung dich [am mat dong co;14- Cam bién nhiét do dung dich lam mat vao dong co; 15- Cam

bién A; 16- Cam bién ap suat xy lanh; 17- Voi phun diesel; 18- Voi phun ethanol; 19- May tinh; 20- Thiét b phan
tich khi xa; 21- Thiét bi xtr 1y trung tAm; 22- Thiét bi do ap suét xy lanh; 23- Thiét b cung cép, do tiéu hao va diéu

chinh nhiét d6 nhién liéu; A-Tin hiéu vao; B-Tin hiéu ra; ECU- B diéu khién dién tir.

Ché d¢ thue nghiém:

Tai cia dong co duoc lya chon ¢ 100%, 75% va 50% cua gia tri mé men 16n nhéat khi thuc
nghiém dong co su dung nhién li¢u diesel géc, cu thé 1a 165, 121 va 81(Nm) trong hai truong
hop: tdc d6 dong co duoc c¢b dinh tai viing md men 16n nhat 2000 vg/ph va toc do dong co thay
d6i tir 1000 + 3500 vg/ph v6i bude nhay 500 vg/ph.

Thoi diém bit dau phun ethanol ciia timg voi phun dugc didu khién doc lap tai vi tri cudi
nén dau chay ciia mdi xy lanh va phun 1én xupap nap nhiam tan dung nhiét cta xupéap gitp
ethanol bay hoi tt hon.
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Luong ethanol thay thé dwoc didu khién ting 1én bao nhiéu thi lwong diesel duoc diéu
khién giam di twong ing va nguoc lai bang cach diéu khién ga d¢é dam bao ¢ dinh mé men lan
luot & 100%, 75% va 50%. Dong thoi lugng ethanol thay thé 16n nhét duoc gidi han tai hé s6 A
16n hon hoac béng 1,2 va hién tugng kich nd xéac dinh tir cam bién kich nd gén trén dong co. Goc
phun sém diesel bang 15 (d6) trudc diém chét trén.

Tiéu hao nhién lidu diesel dugc do bang thiét bi do tiéu hao va diéu chinh nhiét d6 nhién
licu kiéu khoi luong AVL 733S va 735S. Tiéu hao nhién li¢u ethanol dugc xac dinh trén co so
dac tinh thyc nghi¢m cia voi phun ethanol.

Gia tri md men va cong sut dong co duoc do bang bang thir tinh ning dong luc cao AVL
APA 100.

Dé c6 thé didu khién phdi hop ludng nhién liu diesel-ethanol khi thuyc nghiém can thiét
phai xay dung dac tinh bom cao 4p va voi phun ethanol. Bdc tinh bom cao ap va voi phun
ethanol dugc trinh bay sau day. Phuong phap va thuat toan diéu khién phdi hop ludng nhién li¢u
da dugc nhom téc gid trinh bay trong nghién ctru [1].

3. PAC TINH BOM CAO AP VA VOI PHUN ETHANOL
3.1. Dac tinh bom cao ap
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Hinh 2. Luong phun nhién li¢u diesel tai cac vi tri tay ga bom theo toc d6 bom
CLPyyy%- D0 m¢ tay ga bom, trong do yyy% 1a phan tram d6 mo tay ga bom

Dic tinh bom cao 4p dugc xac dinh bﬁng thuyc nghiém trén bang thir dong co AVL dat tai
Truong Pai hoc Cong nghé giao thong van tai, dic diém thi nghiém nhu sau: tbe do dong co
duogc diéu khién thay dbi tir 700 dén 4200 vg/ph tuong tng 355 + 2100 vg/ph cua bom véi budce
nhay téc do dong co 1a 50 vg/ph & lan luot cac vi tri d0 mo tay diéu khién bom cao ap (CLP)
thay ddi tir 7 + 100% (Hinh 2), d6 mé tay diéu khién bom duoc xac dinh bang cam bién kiéu
bién tré. Trong qua trinh do dit lidu lugng tiéu hao nhién lidu trung binh trong thoi gian iy mau
10s ctia thiét bi do voi 3 1an do dwoc thu nhan, tir d6 ndi suy ra lwong phun trong mot chu ky
tuong (mg v6i d6 md tay didu khién bom cao ap va téc d6 bom. Két qua thuc nghiém do tiéu hao
nhién lidu diesel dugc thé hién trén Hinh 2. Do khudn kh bai bio nén bang s6 liéu thuc nghiém
dic tinh bom cao ap s& duoc gidi thiéu & cac nghién ciru tiép theo.
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3.2. Diac tinh voi phun ethanol

C6 hai phuong phap co thé sir dung dé xac dinh dic tinh ciia voi phun ethanol: Phuong
phéap thtr nhat: sir dung thiét bi do luong ethanol giam trong binh chtra twong tu nhu do tiéu hao
nhién li¢u khi thuc nghiém dong co. Phuong phap thir hai: sir dung thiét bi do Irgng ethanol
phun ra. Trong d6 phuong phap thir nhit c6 wu diém 13 d6 chinh cao, tuy nhién trong pham vi bai
b4o nhom tac gid sir dung phurong phap thir hai vi phwong phap nay don gian va dé thyc hién.

Pic tinh voi phun ethanol ciing duoc xac dinh bang thuc nghiém: Voi phun ethanol dugc
diéu khién boi ECM-0565-128-0702-C nhu di duoc nhom tac gia trinh bay trong nghién ciru [1],
so dd thuc nghiém xac dinh ddc tinh voi phun ethanol dugc thé hi¢n trén Hinh 3. Voi phun
ethanol duoc ga lap c¢b dinh trén gia d&, lvong ethanol phun ra duoc chira trong cbe chia (6), can
dién tir dugc st dung dé can luong ethanol trong cdc chua 13 loai Electronic Balance wt6000 xe
c¢6 d6 chinh x4c +0,1g, thoi gian md voi phun ethanol (5) dugc diéu khién thay d6i trong khoang
tir 0 + 8 ms v6i budc nhay 1 ms twong tmg sé 1an phun duoc didu khién cb dinh 1a 200 lan, két
quéa do hién thi trén can dugc ghi nhan tir 46 ndi suy ra lugng phun ethanol ctia mot lan phun
theo thdi gian mé voi phun thé hién trén Hinh 4.
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Hinh 3.50 dd thue nghiém xac dinh dac tinh voi phun etl}anol )
1- Loc ethanol, 2-;Du€)‘ng hoi ethanol tur borm v¢ binh chura ethanol; 3- Xung dicu khién voi phun ethanol;
4- Ong dan ethanol tir bom dén voi phun; 5- Voi phun ethanol; 6- Coc chira
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Hinh 4. Luong phun ethanol theo thdi gian phun
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4. KET QUA VA BAN LUAN

Két qua bién thién tong tiéu hao ludng nhién lidu diesel-ethanol sau khi quy doi theo luong
diesel ti€u thu twong duong tai cac ché dd tai 50%, 75%, 100% & toc dd dong co 2000 vg/ph theo
ty 1¢ ethanol thay thé duoc thé hién trén Hinh 5.

Lugng diesel ti€u thu twong duong dugc xac dinh trén co s¢ ti€u hao ludng nhién ligu
diesel-ethanol theo biéu thirc sau:

B My o LHV,
Mini die simi = Minj_die L

die

Trong do: miyj dic simi- Luong diesel tiéu thu tuong duong (kg/h); miyj gie- Ti€u hao nhién
liu diesel (kg/h); minj eh- Ti€u hao nhién li€u ethanol (kg/h); LHV 4~ Nhiét tri thip cua diesel
(MJ/kg); LHV o~ Nhiét tri thip cta ethanol (MJ/kg).

Qua Hinh 5, cho thay khi ty 1¢ ethanol thay thé ting lén, lrgng diesel tiéu thy tuong duong
6 50% tai tang 1én, & 75% tai it thay d6i, trong khi tai 100% tai giam xudng dang ké. Két qua nay
cho thay hiéu qua thay thé tai tai thip kém hon tai tai cao, tuy nhién ty 1¢ thay thé cho phép tai tai
thap dat cao hon. Bac diém nay ciing tuong dong nhu suét tidu hao ning lwong di duogc phan
tich & trén. Két qua nghién ciru [2] cling c6 nhitng nhan dinh twong tu.
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Hinh 5. Luong diesel ti€u thy twong duong tai cac ché do tai 50%,'75%, 100%
& toc do dong co 2000 vg/ph theo ty I¢ ethanol thay thé

Két qua tong tiéu hao ludng nhién liéu diesel-ethanol sau khi quy dbi theo lwong diesel tiéu
thy twong duong tai cac ché do tai 50%, 75%, 100% theo téc do dong co véi ty 1¢ ethanol thay
thé thay d6i so v6i truong hop chay diesel gdc tai cing ché d6 dwogc thé hién trén Hinh 6.

Qua Hinh 6, cho théy tai ché do tai 50% luong diesel tiéu thu twong duong 16n hon, tai
ché do tai 75% luong diesel tiéu thu trong dwong it thay doi, tuy nhién tai ché do tai cao 100%
thi lwong diesel tiéu thu twong duong thip hon khi so sanh véi trudng hop chay diesel goc tai
cung ché do. Cu thé tai ché do tai cao 100% khi so sanh véi truong hop khong phun ethanol thi
lwong diesel tidu thy tuong duong thip hon nhiéu nhét 18,60% tai tc do 1000 vg/ph va thap
hon it nhét 9,31% tai téc d6 3000 vg/ph. Diéu nay co thé dugc giai thich 1a do trong ethanol c¢é
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34,8% khdi luong oxy lam cho qué trinh chdy hoan thién hon, dan dén lugng diesel tiéu thu
tuong duwong nho hon. Két qua nghién ctru [8] cling cho thay két qua tuong tu. Piéu nay ching
t6 tai tai cao 100% hiéu qua thay thé cao hon, quan diém nay cling tuong dong khi ban luan

trong phan danh gia anh huong cua ty 1& ethanol thay thé dén suét tiéu hao ning lugng da dugc
trinh bay ¢ trén.
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Lugng diesel ti

Hinh 6. Luong diesel tiéu thu twong duong theo toc d6 dong co

5. KET LUAN

Tai cac ché d6 tai khac nhau 50%, 75%, 100% & toc do dong co 6n dinh 2000 vg/ph khi
tang ty 1¢ ethanol thay thé tir khong phun ethanol thi lwong diesel tiéu thu twong dwong giam khi
tang tai va nguoc lai khi so voi truong hop khong phun ethanol. Cu thé tai 50% tai ting trung
binh 4,46%, tai 75% tai tang trung binh 0,56%, dac biét tai tai cao 100% giam trung binh 5,56%.

Tai cac ché do tai 50%, 75%, 100% theo toc d6 dong co véi ty 1é ethanol thay thé thay d6i
so voi truong hop chay diesel gdc tai cting ché do thi lwong diesel tiéu thy twong duong giam khi
tang tai va nguoc lai khi so voi truong hop khong phun ethanol. Cu thé: tai 50% tai ting 10,09%,
tai 75% tai tang 1,59% va dac biét tai tai 100% gidm 15,49% trén toan dai toe do dong co.

DANH MUC DANH PHAP/KY HIEU

LHV, Nhiét trj thip cua diesel (MJ/kg)

LHV,,, Nhiét tri thap ciia ethanol (MJ/kg)

Mi; die Ti€u hao nhién liéu diesel (kg/h)
Miyj gie simi~ Lurgng diesel tiéu thu twong duong (kg/h)
Miyj eth Ti€u hao nhién liéu ethanol (kg/h)

APA 100 Bang thtr dong luc hoc cao
AVL 553 Thiét bi cung cap va diéu chinh nhiét d6 nudc lam mat
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AVL 7335 Thiét bi do tiéu hao nhién liéu
AVL 7355 Thiét bi diéu chinh nhiét d6 nhién liéu

CLP Do mo tay ga (Control Lever Position)
CNG Khi thién nhién (Compressed Natural Gas)
D4BB Dong co diesel 4 ky 4 xy lanh

ECU B¢ diéu khién dién tir

IDI Buong chiy ngin cach (Indirect Injection)
LPG Khi hoéa long (Liquefied Petroleum Gas)

QC33C Cam bién 4p suat xy lanh
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